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The Final Office action mailed on June 2, 2006 had been withdrawn in view of the . 
Decision of Pre-Appeal Brief Conference. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

Claims 1-15, and 24-29, 33 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over FORAN et al. (6,072,500) in view of COSMAN (5,651,104). 

As per claim 1, Foran teaches the claimed "graphics system" comprising: "a graphics 
processor configured to render a plurality of samples for an image; wherein said image 
is subdivided into a plurality of regions" (Foran, supersampling coverage mask which 
defines the supersampling region; column 7, lines 19-30); a sample buffer coupled to 
said graphics processor for storing the plurality of samples (Foran, image processor 
buffer 52; column 5, lines 41-65); and a sample-to-pixel calculation unit coupled to said 
sample buffer, wherein said sample-to-pixel calculation unit is configured to select 
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samples from sample buffer and filter said samples to form output pixels, (Foran, image 
processors 60; column 6, lines 9-32). It is noted Foran does not teach "a density of 
samples per pixel for at least one of the plurality of regions is different from a density of 
samples per pixel for at least one other of the plurality of regions" as claimed. 
However, Cosman teaches that such "variable density of samples per pixel, wherein the 
density varies by region" is well known in the art (Cosman, the supersampling rate is 
adaptively adjusted according to the relative position of the polygon 20 to the viewpoint; 
column 6, lines 35-45, column 7, lines 54-56, and column 10, lines 17-32). It would have 
been obvious to use an adaptive supersampling method for "variable density of samples 
per pixel, wherein the density varies by region" because it provides the improvement of 
image's quality through the reduction of aliasing (Cosman, column 3, lines 40-42). 

Claim 2 adds into claim 1 "wherein said graphics processor is configured to vary the 
density of the samples generated within at least a particular one of plurality regions on a 
basis selected from the group consisting of: a per-scan line basis, a per-group-of-scan- 
line basis, a per-region basis, a per-pixel basis, and a per-group-of-pixel basis" which 
Foran does not explicitly teach. However, Cosman teaches that such "variable density 
of samples per pixel, wherein the density varies by region" is well known in the art 
(Cosman, column 7, lines 54-56, and column 10, lines 17-32; the adaptive 
supersampling method in which the pixels on the region/polygon 20 varied according to 
the relative position of the olygon 20 to the view point). It would have been obvious to 
use an adaptive supersampling method for "variable density of samples per pixel, 
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wherein the density varies by region" because it provides an improvement of image's 
quality through the reduction of aliasing (Cosman, column 3, lines 40-42). 

Claim 3 adds into claim 1 "wherein said density of samples per pixel for at least one of 
plurality regions is based one or more of the following: input from an eye-tracking 
device, input from a head-tracking device, input from a hand-tracking device, input from 
a mouse, a cursor position, a visible object position, and a main character position" 
which Foran teaches in column 3, lines 50-54, column 4, lines 1 1-30 in which the input 
is from host computer 10 with the polygon information. 

Claim 4 adds into claim 1 "said density samples per pixel for at least one of plurality 
regions is varied according to input from a gaze tracking device" which Foran does not 
explicitly teach. However, given Foran's graphics processor 10, it would have been 
obvious to a person of ordinary skill in the art to have the input with varied density from 
a gaze tracking device because the accuracy and easy manipulation of the gaze 
tracking device. 

Claim 5 adds into claim 1 "said density of samples per pixel for at least one of plurality 
regions is is selected from a predetermined set of densities" which Foran does not 
teach. Cosman teaches that such "said density of samples per pixel for at least one of 
plurality regions is is selected from a predetermined set of densities" is well known in 
the art (Cosman, the supersampling rate is predetermined for the polygon with a 
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maximum supersampling rate; column 6, lines 35-45, column 7, lines 54-56, and column 
10, lines 17-32). It would have been obvious to use an adaptive supersampling method 
for "said density of samples per pixel for at least one of plurality regions is is selected 
from a predetermined set of densities" because because it provides an improvement of 
image's quality through the reduction of aliasing (Cosman, column 3, lines 40-42). 



Claim 6 adds into claim 1 "said density of samples per pixel is substantially continuously 
variable across one or more frame region boundaries" which Foran does not explicitly 
teach. However, given Foran's antialiasing technique, it would have been obvious to 
have the density being substantially continuous because it reduces artifacts by 
smoothing the appearance of the displayed image. 

Claim 7 adds into claim 1 "said sample-to-pixel calculation unit is configured to filter 
samples to form output pixels on a real time basis" which Foran teaches in column 14, 
lines 6-26 in which the speed of operation significantly improves. 

Claim 8 adds into claim 1 "said sample-to-pixel calculation unit is configured to filter 
samples to form output pixels on an on-the-fly basis" which Foran teaches in column 13, 
lines 37-55. 
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Claim 9 adds into claim 1 "at least a part of each sample is double-buffered in said 
sample buffer" which Foran does not explicitly. However, given Foran's image buffer for 
graphics data, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to use the double-buffer for storing data because it 
reduces the processing time by allowing simultaneously read and write operations 
perform on the buffer. 

Claim 10 adds into claim 1 "a sample position memory coupled to said graphics 
processor, wherein said sample position memory is configured to store information 
usable to determine sample positions for each sample rendered for a particular pixel 
position" which Foran does not explicitly teach. However, Cosman teaches that such 
"information usable to determine sample positions for each sample rendered for a 
particular pixel position" is well known in the art (Cosman, the MIP map with different 
level of details and the variable supersampling rate; column 6, lines 46-65, column 7, 
lines 54-56). It would have been obvious to use an adaptive supersampling method for 
"selecting only the bins corresponding to the area the polygon covers the pixel" and 
"variable density of samples per pixel, wherein the density varies by region" because 
because it provides an improvement of image's quality through the reduction of aliasing 
(Cosman, column 3, lines 40-42). 

Claim 1 1 adds into claim 1 "a sample position memory coupled to said graphics 
processor, wherein said sample position memory is configured to store one or more 
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sample position schemes, and wherein said graphics processor is configured to read 
sample positions from said sample position memory" which Foran teaches in column 5, 
line 66 to column 6, line 32. 

Claim 12 adds into claim 1 "a sample position memory coupled to said graphics 
processor, wherein said sample position memory is configured to store one or more 
sample position schemes for one or more sample densities, wherein said graphics 
processor is configured to read sample positions from said sample position memory 
according to a selected sample density and a selected sample position scheme" which 
Foran teaches in column 5, line 66 to column 6, line 32; column 7, lines 31-49. 

Claim 13 adds into claim 1 "said graphics processor is configured to store samples in 
said sample buffer according to bins, wherein each bin has a position, wherein each 
sample within a bin is assigned an offset relative to said bin positions, and wherein said 
bin positions correspond to pixel positions on a display device" which Foran does not 
teach. However, given Foran's image region memories 52, it would have been obvious 
to arrange the memory into the sections such as bins or bit map in which the bin's 
position correspond to the pixel's offset position on display because it increases the 
memory access time by allowing a group of pixel data to be processed simultaneously. 

Claim 14 adds into claim 1 "said bin positions corresponds to pixel positions on a 
display device" which Foran does not explicitly teach. However, Cosman teaches that 
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such "said bin positions corresponds to pixel positions on a display device" is well 
known in the art (Cosman, the MIP map with different level of details; column 6, lines 
46-65 and column 7, lines 54-56). It would have been obvious to use an adaptive 
supersampling method for "selecting only the bins corresponding to the area the 
polygon covers the pixel" because it provides an improvement of image's quality 
through the reduction of aliasing (Cosman, column 3, lines 40-42). 

Claim 15 adds into claim 1 "the specified portion varies by region" which Foran does not 
teach. Cosman teaches that such "the specified portion varies by region" is well known 
in the art (Cosman, the supersampling rate is adaptively adjusted according to the 
relative position of the polygon 20 to the viewpoint; column 6, lines 35-45, column 7, 
lines 54-56, and column 10, lines 17-32). It would have been obvious to use an 
adaptive supersampling method for "selecting only the bins corresponding to the area 
the polygon covers the pixel" and "variable density of samples per pixel, wherein the 
density varies by region" because it provides an improvement of image's quality through 
the reduction of aliasing (Cosman, column 3, lines 40-42). 

Claims 24-25 claim method based on the system of claims 1-19; therefore, they are 
rejected under the same reason (see also Foran, column 15, lines 37-42). 
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Claims 26-28 claim a graphics system based on the graphics system of claims 1-18, 
therefore, they are rejected under the same reason. 

Claim 29 adds into claim 27 "the specified portion for each region is determined by input 
from a tracking device" which Foran does not teach. However, Cosman teach that a 
tracking means for tracking the relative position of the polygon 20 to the viewpoint is 
well known in the art (Cosman, column 6, lines 7-26). It would have been obvious to use 
an adaptive supersampling method for "tracking the variable sampling regions, wherein 
the density varies by region" because it provides an improvement of image's quality 
through the reduction of aliasing (Cosman, column 3, lines 40-42). 

Claim 30 is similar to claim 28 but specifies that the samples for supersampling rate is N 
and the number of samples used for calculating is less than N which Foran does not 
teach. Cosman teaches that such "variable density of samples per pixel, wherein the 
density varies by region" is well known in the art (Cosman, the supersampling rate is 
adaptively adjusted according to the relative position of the polygon 20 to the viewpoint; 
column 6, lines 35-45, column 7, lines 54-56, and column 10, lines 17-32). It would have 
been obvious to use an adaptive supersampling method for "selecting only the bins 
corresponding to the area the polygon covers the pixel or using less than the super 
samples for each pixel" and "variable density of samples per pixel, wherein the density 
varies by region" because it provides an improvement of image's quality through the 
reduction of aliasing (Cosman, column 3, lines 40-42). 



♦ 
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As per claim 33, Foran teaches the claimed "graphics system" comprising: "a graphics 
processor configured to render a plurality of samples for an image; wherein said image 
is subdivided into a plurality of regions" (Foran, supersampling coverage mask which 
defines the supersampling region; column 7, lines 19-30). It is noted Foran does not 
teach "a density of samples per pixel for at least one of the plurality of regions is 
different from a density of samples per pixel for at least one other of the plurality of 
regions" as claimed. Cosman teaches that such "variable density of samples per pixel, 
wherein the density varies by region" is well known in the art (Cosman, the 
supersampling rate is adaptively adjusted according to the relative position of the 
polygon 20 to the viewpoint; column 6, lines 35-45, column 7, lines 54-56, and column 
10, lines 17-32). It would have been obvious to use an adaptive supersampling method 
for "variable density of samples per pixel, wherein the density varies by region" 
because it provides an improvement of image's quality through the reduction of aliasing 
(Cosman, column 3, lines 40-42). 



Claims 1-15, and 24-29, 33 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over FORAN et al. (6,072,500) in view of Smyers et al. (6,313,880). 

As per claim 1 , Foran teaches the claimed "graphics system" comprising: "a graphics 
processor configured to render a plurality of samples for an image; wherein said image 
is subdivided into a plurality of regions" (Foran, supersampling coverage mask which 
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defines the supersampling region; column 7, lines 19-30); a sample buffer coupled to 
said graphics processor for storing the plurality of samples (Foran, image processor 
buffer 52; column 5, lines 41-65); and a sample-to-pixel calculation unit coupled to said 
sample buffer, wherein said sample-to-pixel calculation unit is configured to select 
samples from sample buffer and filter said samples to form output pixels, (Foran, image 
processors 60; column 6, lines 9-32). It is noted Foran does not teach "a density of 
samples per pixel for at least one of the plurality of regions is different from a density of 
samples per pixel for at least one other of the plurality of regions" as claimed. However, 
Smyers teaches that "a density of samples per pixel for at least one of the plurality of 
regions is different from a density of samples per pixel for at least one other of the 
plurality of regions" is well known in the art (Smyers, the image on the screen is a 
combination of two windows with different sampling rates, which are dependent upon 
the window's size; column 6, lines 36-55). It would have been obvious to use an 
adaptive supersampling method for "variable density of samples per pixel, wherein the 
density varies by region" because it provides combination of regions with different 
applications or areas of interest (Smyers, column 3, lines 36-40). 

Claim 2 adds into claim 1 "wherein said graphics processor is configured to vary the 
density of the samples generated within at least a particular one of plurality regions on a 
basis selected from the group consisting of: a per-scan line basis, a per-group-of-scan- 
line basis, a per-region basis, a per-pixel basis, and a per-group-of-pixel basis" which 
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Foran does not explicitly teach. However, Smyers teaches that "wherein said graphics 
processor is configured to vary the density of the samples generated within at least a 
particular one of plurality regions on a basis selected from the group consisting of: a 
per-scan line basis, a per-group-of-scan-line basis, a per-region basis, a per-pixel basis, 
and a per-group-of-pixel basis" is well known in the art (Smyers, the image on the 
screen is a combination of two windows with different sampling rates, which are 
dependent upon the window's size; column 6, lines 36-55). It would have been obvious 
to use an adaptive supersampling method for "variable density of samples per pixel, 
wherein the density varies by region" because it provides combination of regions with 
different applications or areas of interest (Smyers, column 3, lines 36-40). 

Claim 3 adds into claim 1 "wherein said density of samples per pixel for at least one of 
plurality regions is based one or more of the following: input from an eye-tracking 
device, input from a head-tracking device, input from a hand-tracking device, input from 
a mouse, a cursor position, a visible object position, and a main character position" 
which Foran teaches in column 3, lines 50-54, column 4, lines 11-30 in which the input 
is from host computer 10 with the polygon information. 

Claim 4 adds into claim 1 "said density samples per pixel for at least one of plurality 
regions is varied according to input from a gaze tracking device" which Foran does not 
explicitly teach. However, given Foran's graphics processor 10, it would have been 
obvious to a person of ordinary skill in the art to have the input with varied density from 
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a gaze tracking device because the accuracy and easy manipulation of the gaze 
tracking device. 

Claim 5 adds into claim 1 "said density of samples per pixel for at least one of plurality 
regions is is selected from a predetermined set of densities" which Foran does not 
teach. However, Smyers teaches that "said density of samples per pixel for at least one 
of plurality regions is is selected from a predetermined set of densities" is well known in 
the art (Smyers, the density of samples per pixel for the largest window is 
predetermined; column 6, lines 36-55). It would have been obvious to use an adaptive 
supersampling method for "variable density of samples per pixel, wherein the density 
varies by region" because it provides combination of regions with different applications 
or areas of interest (Smyers, column 3, lines 36-40). 

Claim 6 adds into claim 1 "said density of samples per pixel is substantially continuously 
variable across one or more frame region boundaries" which Foran does not explicitly 
teach. However, given Foran's antialiasing technique, it would have been obvious to 
have the density being substantially continuous because it reduces artifacts by 
smoothing the appearance of the displayed image. 

Claim 7 adds into claim 1 "said sample-to-pixel calculation unit is configured to filter 
samples to form output pixels on a real time basis" which Foran teaches in column 14, 
lines 6-26 in which the speed of operation significantly improves. 
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Claim 8 adds into claim 1 "said sample-to-pixel calculation unit is configured to filter 
samples to form output pixels on an on-the-fly basis" which Foran teaches in column 13, 
lines 37-55. 

Claim 9 adds into claim 1 "at least a part of each sample is double-buffered in said 
sample buffer" which Foran does not explicitly. However, given Foran's image buffer for 
graphics data, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to use the double-buffer for storing data because it 
reduces the processing time by allowing simultaneously read and write operations 
perform on the buffer. 

Claim 10 adds into claim 1 "a sample position memory coupled to said graphics 
processor, wherein said sample position memory is configured to store information 
usable to determine sample positions for each sample rendered for a particular pixel 
position" which Foran does not explicitly teach. However, Smyers teaches that such "a 
sample position memory coupled to said graphics processor, wherein said sample 
position memory is configured to store information usable to determine sample positions 
for each sample rendered for a particular pixel position" is well known in the art 
(Smyers, column 6, lines 36-55). It would have been obvious to use an adaptive 
supersampling method for "variable density of samples per pixel, wherein the density 
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varies by region" because it provides combination of regions with different applications 
or areas of interest (Smyers, column 3, lines 36-40). 



Claim 1 1 adds into claim 1 "a sample position memory coupled to said graphics 
processor, wherein said sample position memory is configured to store one or more 
sample position schemes, and wherein said graphics processor is configured to read 
sample positions from said sample position memory" which Foran teaches in column 5, 
line 66 to column 6, line 32. 

Claim 12 adds into claim 1 "a sample position memory coupled to said graphics 
processor, wherein said sample position memory is configured to store one or more 
sample position schemes for one or more sample densities, wherein said graphics 
processor is configured to read sample positions from said sample position memory 
according to a selected sample density and a selected sample position scheme" which 
Foran teaches in column 5, line 66 to column 6, line 32; column 7, lines 31-49. 

Claim 13 adds into claim 1 "said graphics processor is configured to store samples in 
said sample buffer according to bins, wherein each bin has a position, wherein each 
sample within a bin is assigned an offset relative to said bin positions, and wherein sajd 
bin positions correspond to pixel positions on a display device" which Foran does not 
teach. However, given Foran's image region memories 52, it would have been obvious 
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to arrange the memory into the sections such as bins or bit map in which the bin's 
position correspond to the pixel's offset position on display because it increases the 
memory access time by allowing a group of pixel data to be processed simultaneously. 

Claim 14 adds into claim 1 "said bin positions corresponds to pixel positions on a 
display device" which Foran does not explicitly teach. However, Smyers teaches that 
such "bin positions corresponds to pixel positions on a display device" is well known in 
the art (Smyers, column 6, lines 36-55). It would have been obvious to use an adaptive 
supersampling method for "variable density of samples per pixel, wherein the density 
varies by region" because it provides combination of regions with different applications 
or areas of interest (Smyers, column 3, lines 36-40). 

Claim 15 adds into claim 1 "the specified portion varies by region" which Foran does not 
teach. However, Smyers teaches that "the specified portion varies by region" is well 
known in the art (Smyers, the image on the screen is a combination of two windows with 
different sampling rates, which are dependent upon the window's size; column 6, lines 
36-55). It would have been obvious to use an adaptive supersampling method for 
"variable density of samples per pixel, wherein the density varies by region" because it 
provides combination of regions with different applications or areas of interest (Smyers, 
column 3, lines 36-40). 
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Claims 24-25 claim method based on the system of claims 1-19; therefore, they are 
rejected under the same reason (see also Foran, column 15, lines 37-42). 

Claims 26-28 claim a graphics system based on the graphics system of claims 1-18, 
therefore, they are rejected under the same reason. 

Claim 29 adds into claim 27 "the specified portion for each region is determined by input 
from a tracking device" which Foran does not teach. However, Smyers teach that a 
tracking means for tracking the regions is well known in the art (Smyers, column 6, lines 
36-55). It would have been obvious to use an adaptive supersampling method for "the 
specified portion for each region is determined by input from a tracking device" because 
it provides combination of regions with different applications or areas of interest 
(Smyers, column 3, lines 36-40). 

Claim 30 is similar to claim 28 but specifies that the samples for supersampling rate is N 
and the number of samples used for calculating is less than N which Foran does not 
teach. However, Smyers teaches that "the samples for supersampling rate is N and the 
number of samples used for calculating is less than N" is well known in the art (Smyers, 
the image on the screen is a combination of two windows with different sampling rates, 
which are dependent upon the window's size; column 6, lines 36-55). It would have 
been obvious to use an adaptive supersampling method for "variable density of samples 
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per pixel, wherein the density varies by region" because it provides combination of 
regions with different applications or areas of interest (Smyers, column 3, lines 36-40). 

As per claim 33, Foran teaches the claimed "graphics system" comprising: "a graphics 
processor configured to render a plurality of samples for an image; wherein said image 
is subdivided into a plurality of regions" (Foran, supersampling coverage mask which 
defines the supersampling region; column 7, lines 19-30). It is noted Foran does not 
teach "a density of samples per pixel for at least one of the plurality of regions is 
different from a density of samples per pixel for at least one other of the plurality of 
regions" as claimed. However, Smyers teaches that "a density of samples per pixel for 
at least one of the plurality of regions is different from a density of samples per pixel for 
at least one other of the plurality of regions" is well known in the art (Smyers, the image 
on the screen is a combination of two windows with different sampling rates, which are 
dependent upon the window's size; column 6, lines 36-55). It would have been obvious 
to use an adaptive supersampling method for "variable density of samples per pixel, 
wherein the density varies by region" because it provides combination of regions with 
different applications or areas of interest (Smyers, column 3, lines 36-40). 

Due to new ground of rejection, this action has been made NON-FINAL. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Phu K. Nguyen whose telephone number is (571) 272 
7645. The examiner can normally be reached on M-F 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Razavi can be reached on (571) 272 7664. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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